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(1) T^*S»#jg*^-r*tr-A'mm^Sr«iSL, 
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mim i3] (a) j&^mroipg : 
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H0-l-10-8^fffiU (A) ^10 0m*f|5^LT (D) j£ 
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6 v» if PS jB & <> ttzTfVfr ^A Hft^ £ *i & =f A £ j&^-f - & , 

inxttoM$ tJPicitS<^®$> **^ttfiHHO^ f^a7M^t2b^f 
EMbt£<3^$Kfcl8!«#**o £frfcO^£#fc1-&fc#M£IW¥9-2 7 2 

7 1 4-^2^ #H§ 2000-15425 5-^«^£WU T^-^^ffcf 

fctfyfe LfcftOJKfflWF* ^K®ft»*f LT> V>frv9>£ =f AfWWf&fe Lit «9 

[0 0 0 3] 

[5§W;MPBfe L «£ -9 £ 1" * SUB] 
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[iwt»ftt * fc #> (D^m 

(A) t Kn v 'J MbRCTltBfcT;l'^~;V^£^'t'^& < h *> 1 
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(B) tKni/'J^tM (ID > 

(C) tFny'J /WfcftMBk 

(D) ^J^i*. 

[0 0 0 5] 

<±il> 

;k (^*) r*y ^m-n-*?^K 7*y*#-2-i*-/w^f 
r^y/MR^vs^K r^ , ;;vm-2-^ v*vx^;k (^^ 

) r^y;vm-3-p< F+y/fK (^?) 7^';^-2-tFn^yxf 

;K (^^) T^ i ;^m-2-t Kn^rv-7°ntf;K (pt 7* y 

y;V, (;**) T^'J^'Jv^^ 7^J^t2-7^if^ 

fwxfvvtn^Km 7^J;vfb'J7;vtn>f;v^f^ 
(^^) 7^iJ^f 2-h'J7;HD^f;vxf;K 7* y - 
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9) TfVfrWi'i-y ******* r^U^Bft^-^^n^^ 

^2-^-7Hnf'>^xfK C**) T^ i ;;vm2-/N°- , 7;v^n^^ 
xijf >f 07 7f^f b*x;^7T- ; fcf-;vb 

8k 7l/r/llW ; e^7^^7^77H^f^;7'7JVE "7 

h\ 7x-;^W^F> y^n^y;V7V-f 5 Ff ow-f ^ F^7v- 
; r^ynsh'J^, ^ ^ ^ ij nx HJ JVf > V ^i^t^- 

e~;K yntf^-^Bfte-^ tT/^i; >^H*x;k ^f»ex^, SJgtBRtf- 
j**) 7^j;vi^y-7-«i^ i»)fftL<tt, T9V***-*** 
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(I) *>4»44Nr, W-U-y3'/^7 

v^jfiKlil. 8*«t-e*9, «ft L<til. 7»T^^ £W2L 
<i±l. 6WTt^^ ^f>^L<{il. 5JeiTT*l), #l3«ftL<»±l 

[0 0 0 7] 
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»iWifcbTfflv»T^nr>3tdi«>m*#*#*^rttfc- #npg6 1-271 

3 0 6-*&*L #it2 5 9 4 4 0 2-*&*U ftBHHB 5 4-4 7 7 8 

*mmm)t Lxm^x^m^^^^^^^^>^° 

yVU lift****** < . 7 v * n±o * y 7 V v ft * J: & #Jb 

Vlf>^7y*;H^J 5v*)H^5^ 
<b#Jt^S^^HJRS^ i O < < fr=f-*frl6<o9&* (Mw/M n *« 1 . 1 ~ 

[0 0 13] 
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[0 0 15] 

r ij e > ^ 9 v * & ^ - y°xmm^ \z.mft&* %*ix 

(j. Am . ch em. Soc), 1 9 9 4^ 116t, 7 9 4 3 
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)VX (Ma c r omo lecules), 1 9 9 4^. 2 7t, 7 2 2 8JCK* 

Atom Transfer Radical Polymerization 
! ATRP) fc^fctf bti&o 
[0 0 16] 

Matyjaszewski^ v^-t^V • • 7* U * V • 

_ (j. Am . Chem. Soc.) 1 9 9 5^, 117^ 56141 
„ v^D^V^a-;VX (Ma c r omo lecules) 199 5^. 2 8^ 
7 9 0 11, f^fiVX (Science) 1 9 9 6^ 2 7 2%, 8 6 61 
. W09 6/3 0 4 2 I^AWl, WO 9 7/1 8 2 4 7 WO 9 8/0 1 
4 8 0-^<&$R, WO 9 8/4 0 4 1 5 *>&VM±S awamoto^>> v 

^ n^ei/^r j. — ;VX (Ma cromolecules) 199 5^ 2 8^> 1 
7 2 II, #@SFP9-2 0 8 6 1 6#&*L #H¥8-4 1 1 1 7 

[0 0 17] 

ffi^Cu (II') fc**U aSMbW^HftW49y*/W|l*6iW*f^ffl 

^ (Macromolecules 1999,32,2872 £Jffi) o 
[0 0 18] 
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[0 0 19] 

-C^fSo Cl<7)m^t:ii-^^^^-> n ^">* 7 ^-^^ : * ;V (=N-0- 

tt**L*v>#, 2, 2, 6, 6-«*-l-^V y^t^/r^H2, 
2, 5, 5 - ti- 1 - t'n 'J ^;vt^vyy K D ^'>7 ' ^ 

-bMk&mt LXit, Rj&ttStLfcv*^ 2, 2, 6, 6-f 
^ijy-H^vr/*^ (TEMPO) . 2, 2, 6, 6-rf7W- 
l-t:>'Jy^t*y7^*;K 2, 2, 6, 6-f b5^f 
-l-^'Jy-W^yy^*^ 2, 2, 5, 5 —r Y 9 * f-JV- 1 - tfn 
ij^^^v^v^K 1, 1, 3, 3-ff7^fiV-2-^vr/F'J- 
WV9V*A/, N, N-v- t >t^v7y*;vf^W ?>tt 

& 0 ^>D^y7';-9^*^feO ^VtV^y^ (g a 1 v i n o x 
y J) 7 ij-7y3i;;vfo^7'J-7^*^4:ffl^iifeiv> 0 

[0 0 2 0] 

±12 r/liV^t y tf > y-'^'J tt 7 v * ;v#§££'J t $ *l & „ r/*^^^ 

ftv^* s 7y*;K^?e>^Jl^n:)ttU 7y*;«SJ0. 1-1 0* 
[0 0 2 1] 

aMTf-e. 7^*^^H4tH^-^"^^^^ LVio i^-t^vKJ: 
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Ma c r omo 1 e c u 1 e s 1 9 9 5, 2 8, 2 9 9 3 -effrg-S *lTV>£ 
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[0 0 2 5] 

C6H5-CH2X, C 6 H 5 -C (H) (X) CH 3 , C 6 H 5 -C (X) (CH 3 ) 2 
) 

R3-C (H) (X) -C0 2 R 4 > R 3 ~C (CH 3 ) (X) -C0 2 R 4 > R 3 -C 
(H) (X) , -C (O) R*, R3-C (CH 3 ) (X) -C (O) R*. 

Oss*. r3, R*n7kmw^t tz\t®m%Li ~2 o<oT)v^)vm, rv-^m, 

R3-C6H 4 -S0 2 X 
[0 0 2 6] 

(i) k^-t^mmm 

-C (Rl) (R2) (X) (1) 

-To xttwu jkmxi*3*m*7F-?o ) 
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[0 0 2 7] 

(2) iz^-rm^^'t^ii<Dibm^fi^o 

R6R7c (X) -R8-R9-C (R5) = CH 2 (2) 

SHwjfiBftfe"bO, R 8 i^ ~C (O) O- (xXf)H) > -C (O) - 
hit) > ttzlto-, m-, p-7x-l/>i, R9(±l£^^ 
1-2 0 © 2i^)|fSit 1 i£l±Ox-f i Xtiffl 

[0 0 2 8] 

(2) -e5F£*i&, T)v^-)vm*^hmw^?yiv®<o^femt 

XCH 2 C (O) 0 (CH 2 ) n CH = CH 2 > H 3 CC (H) (X) C (O) O ( 
CH 2 ) n CH = CH 2 . (H 3 C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH = CH 2 . 
[0 0 2 9] 



X0 2 (CH 2 )nCH=CH2 
X 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 > H3CC (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 . (H 3 C) 2 C (X) C (O) 



[lb 2] 
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0 (CH 2 ) n O (CH 2 ) m CH = CH 2 . CH 3 CH 2 C (H) (X) C (O) O 
(CH 2 ) n O (CH 2 ) m CH = CH 2 . 
[0 0 3 0] 

Ut3] 



(±m<D&mz&^X, Xfii£*> AX. tfzl*3?m, nin~2 0Ol^ 
m(i0~2 0<7>^lk) 

o, m, p-XCH 2 -C6H 4 - (CH 2 ) n -CH=CH 2 > o, m, p-CH 3 
C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 > o, m, p-CH 3 CH 2 
C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 . 

(±IB<7)#^:^i3V^T> Xiii&X. AX. tfzitB^m, n ii 0 ~ 2 0 cDSifc) 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n~0- (CH 2 ) ra -CH = CH 2 . o 
, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -CH 
= CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -0~ 

(CH 2 ) m CH = CH 2 > 

(±m<D^\,z^x, xi±m.m, ax. ttz&3?m, n«i~2o«, 

mte0~2 0<D&m.) 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 . o, m, p-C 
H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 > o, m, p-CH 
3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 . 
(±fBO#5£K43^T> Xteikm, AX, ttzitZVm, n & 0 ~ 2 0 £>Sifc) 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n ~0- (CH 2 ) m -CH=CH 2 
, o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) 
m -CH = CH 2 . o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 
2) n -0- (CH 2 ) m -CH = CH 2 , 




X 
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H 2 C = C (R5) -R9-C (R6) (X) -R10-R7 (3) 

R 5 ^ R 6 ^ R 7 , R 9 > XfiJifBKIsiC, RlOli, H:g5|frg\ -C (O) 
O- (x^r^i) , -C (O) - (^H) , ttzlt, o-, m-, p-7x 

R8«±E*tt£\ £ fc«£US&fel~-2 0O2«OtiS (l#U©x-t;V 

UC (O) 03fe^7i-V>^«r^ri-*^5?tiifiM*L<>*<, 

RlOiiLTtiC (O) 036. C (O) X, "7 V t^ 0 
[0 0 3 1] 

(3) O^t^ft^ta*?)^ 
CH 2 =CHCH 2 X. CH 2 =C (CH 3 ) CH 2 X, CH 2 =CHC (H) (X) 
CH 3 , CH 2 =C (CH 3 ) C (H) (X) CH 3 , CH 2 =CHC (X) (CH 3 
) 2 , CH 2 =CHC (H) (X) C 2 H 5 , CH 2 =CHC (H) (X) CH (C 
H 3 ) 2 > CH 2 =CHC (H) (X) C 6 H 5 , CH 2 =CHC (H) (X) CH 2 
C 6 H 5 . CH 2 =CHCH 2 C (H) (X) -C0 2 R. CH 2 =CH (CH 2 ) 2 C 
(H) (X) -C0 2 R. CH 2 =CH (CH 2 ) 3 C (H) (X) -C0 2 R> C 
H 2 =CH (CH 2 ) 8 C (H) (X) -C0 2 R> CH 2 =CHCH 2 C (H) (X 
) -C 6 H 5 , CH 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , CH 2 =CH (C 
H 2 ) 3 C (H) (X) -C 6 H 5 , 
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• • 

[0 0 3 2] 

T ;v >r - *^fi- 5^nr4U;^- ;Wt^%OjL#:#iJ £ W & =Sr <b fi\ 
o-, m-, p-CH 2 =CH- (CH 2 ) n -C6H 4 -S0 2 X, o -, m- f p 
-CH 2 =CH- (CH 2 ) n -0-C 6 H 4 -S0 2 X, 

[0 0 3 3] 

(f— 1^ (4) jc^-r»at«r^ri-&*o^M^^^*o 

R6R7C (X) -R8-R9-C (H) (R5) CH 2 - [S i (Rll) 2 _ b (Y) b 
0] m -S i (R12) 3 _ a (Y) a (4) 

(5£>K R^ R6 N r7^ R 8 a r9 n X fi±ffiK|WI R n > Rl 2 fi> v^-f^k 

^iti-2 0^rwi, rv-;H6, 77;^;vi, tfcti (r* ) 3 s 
io- (R' jiit^Sci ~2 oo iffioj£ft7kit£-e&oT. 3 tor' t±ra— 

u Rii£fc»iRi2ri*2flm±3q£-*-afc^ ^tL?>tira— e*o-c<> i <> a 

& £ #-5-*L<bJ±|S|— f*ot^) J: < , l^otv^i <fcv> 0 alio, 1, 2, i 
fcl±3«\ tfz^ bfiO, 1, ifcli2^fo mliO-HOSft^o ^ 
fit, a+mb^ l-?$>& Z t*m&1r2> i><D t1r&) 

(4) <D4t&®j £ ^fflTF-f S tf, 
XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3, CH3C (H) (X) C (O) 
O (CH 2 ) n S i (OCH3) 3. (CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i 

(OCH3) 3, XCH 2 C (O) O (CH 2 ) n S i (CH 3 ) (OCH3) 2 , CH 
3 C (H) (X) C (O) O (CH 2 ) n S i (CH3) (OCH3) 2 , (CH 3 ) 2 
C (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH3) 2 > 

(±IBO**JC^v*T, Xtitt*, J&m, 3**. 11^0-2 0(7)1^ ) 
XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3 > H3CC (H) ( 
X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3, (H 3 C) 2 G (X) 
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• • 

C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3, CH 3 CH 2 C (H) (X 
) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3, XCH 2 C (O) O ( 
CH 2 ) n O (CH 2 ) m S i (CH 3 ) (OCH3) 2 , H3CC (H) (X) C (O 
) 0 (CH 2 ) n O (CH 2 ) m -S i (CH 3 ) (OCH3) 2 , (H 3 C) 2 C (X 
) C (O) O (CH 2 ) n O (CH 2 ) m-S i (CH 3 ) (OCH3) 2 , CH3CH 
2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m - S i (CH 3 ) (OCH3 
) 2> 

(_LI20#^:^j3V^T> XiimSf. JUfc, 3?m, n 1 ~ 2 0 miZO 

~2o omw.) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 S i (OCH3) 3> o, m, p-C 
H 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH3) 3, o, rri, p-CH 3 
CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH3) 3, o, m, p-X 
CH 2 -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3, o, m, p-CH 3 C (H) (X 
) -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3, o, m, P-CH3CH2C (H) ( 
X) -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3, o, m, p-XCH 2 -C 6 H 4 - 
(CH 2 ) 2-O- (CH 2 ) 3 S i (OCH3) 3. o, m, p-CH 3 C (H) ( 
X) -C 6 H 4 - (CH 2 ) 2-O- (CH 2 ) 3 S i (OCH3) 3. o, m, p-C 
H 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3 
) 3, o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3 S i (OCH3) 3, o, m 
, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3S i (OCH3) 3, o, 
m, P-CH3CH2C (H) (X) -C 6 H 4 -0- (CH 2 ) 3- S i (OCH3 
) 3, 0, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3- S i ( 
OCH3) 3> o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 -0 
- (CH 2 ) 3 S i (OCH3) 3, o, m, P-CH3CH2C (H) (X) -C 6 
H 4 -0- (CH 2 ) 2-0- (CH 2 ) 3 S i (OCH3) 3, 

[0 0 3 4] 
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(Rl2) 3 _ a (Y) a S i- [OS i (Rll) 2 -b (Y) b] m -CH 2 -C (H) ( 
R5) -R9-C (R6) (X) -R10-R7 (5) 

R5 N R7, r8 n r9, r10 % r11, r12^ a> b , m. X. Yt*±ffiK 

c <?) x ? & <b^t? * ^^ij^i- & & «b if. 

(CH3O) 3 S i CH 2 CH 2 C (H) (X) C 6 H 5 > (CH3O) 2 (ch 3 ) s 
iCH 2 CH 2 C (H) (X) C 6 H 5 . (CH3O) 3 S i (CH 2 ) 2C (H) (X 
) -C0 2 R, (CH3O) 2 (CH 3 ) S i (CH 2 ) 2C (H) (X) -C0 2 R 
, (CH3O) 3 S i (CH 2 ) 3C (H) (X) -C0 2 R, (CH3O) 2 (CH 3 
) S i (CH 2 ) 3C (H) (X) -C0 2 R> (CH3O) 3 S i (CH 2 ) 4C ( 
H) (X) -C0 2 R, (CH3O) 2 (CH 3 ) S i (CH 2 ) 4C (H) (X) - 
C0 2 R> (CH3O) 3 S i (CH 2 ) 9C (H) (X) -C02R> (CH3O) 2 

(CH 3 ) Si (CH 2 ) 9 C (H) (X) -C0 2 R> (CH3O) 3 S i (CH 2 
) 3 C (H) (X) -C 6 H 5 , (CH3O) 2 (CH 3 ) S i (CH 2 ) 3C (H) ( 
X) -C 6 H 5 , (CH3O) 3 S i (CH 2 ) 4C (H) (X) -C 6 H 5> (CH 3 
O) 2 (CH 3 ) S i (CH 2 ) 4C (H) (X) -C 6 H 5 , 

[0 0 3 5] 

HO- (CH 2 ) n-OC (O) C (H) (R) (X) 
H 2 N- (CH 2 ) n-OC (O) C (H) (R) (X) 
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^-v : 21/ 



Rfti~2 0O7^S N ry-/Hfe<. 7 7jv^;vi> n 1 ~ 2 o <^ifc 
) 

[0 0 3 6] 

[ft 4] 



[0 0 3 7] 



O 




R 
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[ft 5] 

o,m,p-X— CH 2 — C 6 H 4 -CH 2 — X 

CH3 CH3 CH 3 CH 3 

o,m,p-X— CH-C 6 H 4 -CH— X o,m,p- X— C-C 6 H 4 — C X 

CH3 CH3 



H H CH 3 CH 3 

X— C— (CH 2 ) n -C X X— C— (CH^-C X 

C0 2 R C0 2 R CO z R CO z R 

H H CH3 CH3 

I I I I 

X— C— (CH 2 ) n -C X X— C— (CH^-C X 

COR COR COR COR 



CH 3 CH 3 

X-CH 2 -C-CH 2 -X X— CH-C— CH-X X— C — C— C— X 
II I II I I II I 

O CH 3 O CH 3 CH 3 O CH 3 



C6H5 C 6 H 5 
X-CH-(CH 2 ) n -CH-X 

[0 0 3 8] 
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[ft 6] 

O O 
II II 

X— CH 2 -C-0-(CH2) n -0— C-CH 2 -X 

CH 3 O O CH 3 

I II II I 

X— CH-C-0-(CH 2 ) n -0-C-CH— X 

CH 3 0 O CH 3 

_X-7C — C-0-(CH 2 ) n -0-C-C X 

CH3 CH3 

(a*. nt*i -2 o omi. x\*mL mm &tz\tB^m 

CH3 CH 3 

X— CH 2 -C C — CH 2 -X | | 

II II X— CH— C C — CH— X 

00 || || 

O O 

CH 3 CH 3 

X— C C C — C X 

I II II I 

CH 3 O O CH 3 

O O 
II II 

o,m.p- X— CH 2 -C-O-C 6 H 4 -0— C-CH 2 -X 

CH 3 O O CH 3 

1 II II I 
o,m,p- X — CH— C— 0—C 6 H 4 — O— C— CH — X 

CH, O O CH 3 
o.m.p- X — C C-0-C 6 H 4 -0— C-C X 

CH3 CH3 
o.m t p- x — SO 2 -C 6 H 4 -S0 2 -X 

(5W». xitwm. mm ffciia-^i 

[0 0 3 9] 

i com^l' fev^TMv^tt^. \£=-)^^J^-t LXl±9$Km$)tete < > SElc 
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[0 0 4 0] 

<UJ9gj§t*£&7;fc 8#k 9$=> 10E ttzitl im7£m**>b&mt-f2> 

mmfa. 1, 1 0-7xt>hnv >£L< ti-eof»f^ Xiif >7^f^x 

* (2-7^xf;v) T$>^O^VT5>#^Se^^LT^n$tt^> 0 f 
fc^ 2ftOM^f-'>AOh'J^ hV7x-^7>f >#t# (RuC I2 ( 
PPh 3 ) 3) ifi*li:LTffilt^^o Ltfflv^t 
^-(i> f&te^Jt U7;K-7A7;V3^y K^i&lSfrL&o HK> 2liffi<7> 
^<Otf^ J* 'J7x-;^77^f (F e C 1 2 (P P I13) 2) ^ 2fB*>-y 

^-;K7)tf.X bV7xx;v^7^M (N i C 1 2 (PPh 3 ) 2 ) ^ 2 
ffiO-vfJV^^XVVr^fr**? j (NiBr2 ( P B u 3) 2) *k 

[0 0 4 1] 

MM ; yxfJVi- -r;K f>7tKD77^ y7x^ivx^f jv, T — v- 

>fV7*n;V-;K n-yf ;V7^3-^> t er t-7*W;V3-iV 
^OT^n-;^^ ; r^r h 7nH°tx>'J;K ^yy*-HJ^ 
b 1; ; SEBfc^/K itrf^fox^f^I ; v> 
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^ L < IWWC 0 2 »tt^.fJ:i3V^ ^I^^It? u i^ti -So 
[0 0 4 2] 

t±^ MS- 1 5 OTCOtit^^o 
H 2 C = C (Rl3) - (7) 

R^ityKmximm^i - 2 0 ^ns^-r 0 ) 

-$S£ (7) K^T, Rl3{±7K^X{i^i§:l~2 O^SIt^So i£Sf 

> R^ifc6~2 O^T 1 ;-^*. Ritik7~2 0 <7>T 7 )V*)Vmm* L<. * 

- (CH 2 ) n -CH 3 , -CH (CH 3 ) - (CH 2 ) n -CH 3 , -CH (CH 2 C 
H 3 ) - (CH 2 ) n -CH 3 , -CH (CH 2 CH 3 ) 2 , -C (CH 3 ) 2 - (CH 2 
) n -CH 3 , -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , -C 6 H 5 . - 
C 6 H 4 (CH 3 ) . -C 6 H 3 (CH 3 ) 2 . - (CH 2 ) n -C6H 5 > - (CH 2 ) n 
-C 6 H 4 (CH 3 ) , - (CH 2 ) n -C 6 H 3 (CH 3 ) 2 
(n(iOJ^±^^T\ &m<r)^m$mm*2 0&T) 

[0 0 4 3] 
[0 0 4 4] 
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[0 0 4 5] 

17 ^m&fe*mmt&Jjm*, #&¥3- l 4 0 6 8-^2r#fc> # 
<&¥4 - 5 5 4 4 4#<2r#> #W¥6 - 2 1 1 9 2 2^^lC^$tLTV^ 

[0 0 4 6] 

(A- a ) 9 ttt L<itV tf>/7y*mc J: «9 tf-^fi 

^ft^^i-^^ ^!ix.(rria<7)-^ (9) &cwb*t& j^fc-a^+fc 

H 2 C = C (Rl4) -R15-R16-C (Rl7) =CH 2 (9) 
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• • 

, m-, p-7x-V>I^U R^tigSMS^ ffcii^fitgfcl ~2 0O2 

i*i£if$: i~20 o£lj83fe 

(9) tiisv^T. Ri7{i7K^xf±^mi~2 o<Dm®m"e$>2>o %tm 

mi~2 0©tilt LTf;t#&C|&;££*L&v^ RmWil-2 OOT^^^m 

- (CH 2 ) n -CH 3 . -CH (CH 3 ) - (CH 2 ) n~CH 3 , -CH (CH 2 C 
H 3 ) - (CH 2 ) n~CH 3 , -CH (CH 2 CH 3 ) 2> - C (CH 3 ) 2 - (CH 2 
) n -CH 3> -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , -C 6 H 5 , ~ 
C 6 H 4 (CH 3 ) . ~C 6 H 3 (CH 3 ) 2 , - (CH 2 ) n -C 6 H 5 > - (CH 2 ) n 
-C 6 H 4 (CH 3 ) . - (CH 2 ) n -C 6 H 3 (CH 3 ) 2 

( n (± o vi±.<7>mmx\ &&<7)&nwtmm* 2 0 jbut) 

[0 0 4 7] 

fi:> m2<D*;~?-tLXKBZit2><7)m : f-t 
[0 0 4 8] 

(A-b) v¥y?7*j?))i/m&K£ni£-)v&m&fe$:&]&i-&mt-, s-a- 

>\ l, 7-:*?*> ? .x>\ 1, 9-f-^v^>^f<7)J;d^*^14^)©v>T;v 
[0 0 4 9] 

(A-c) SJStt0^v^^-^oy^^^/J?^< ti> HW***?-^ 
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[0 0 5 0] 

(A-d) RSttOWv^*-yNn^>|t^«:^*< lMf^lf-;^ 
M+C- (Rl8) (Rl9) -R20-C (Rl7) = C H 2 (10) 

i~i oco2iotiMiu n@mjiOJ.--f ^fs^i^-cv^-r* iv* 0 

R 18, Rl9om^5l*fcLT{±> -C0 2 R (iXf;H) . -C (O) R 
. -CON (R 2 ) (7 5Ki) . -COSR (ftx^tA'i) , 
-CN (- h D , -N0 2 (=-Yum) ^&mfh*iZ>i)\ -C0 2 R, - 
C (O) RfeilF-CN^C^U^ t^iRli^if 1-2 0O7 

[0 0 5 1] 

(A-e) RSttOS5v^^-^nr>-^^^^< 1 tf-^ 
y V-f7-t>^llU L*^tCADr>^7-fef;H(?)j: ? &M£*£ 

[0 0 5 2] 

(A-f) ^ttOftv\fc£w>nr>tt#£^fc< % 1 «r1"& fcf-;i^ 
g-£"f£^ flJAtf— jRsS (11) £&v>{± (12) fcj^SiUS £7%T)Vfr-)l' 
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#M 2 0 0 2-2 2 1 3 7 3 ^~>> I 29/ 

• • 

H 2 C = C (Rl7) -R21-Q-M+ (11) 
(5$>K Rl7, M+(i±|Btc|WIDo R21(i^mi~2 0 2 liO^S"? H@ 

H 2 C = C (Rl7) -r22_ C (o) 0"M+ (12) 

Ri7, M+(i±is^isii:o R 22 tmmm&, ttzagtmiki -2 002 

ffi<^^^ 1 iiJ^±0^--r ^^^^-ev^T ^> «t v^) 
[0 0 5 3] 

(A- a) (A-b) <D X o %T )l<^ 2>1im^* 
[0 0 5 4] 

(A-c) frh (A-f) ^W^ftai9*RJSttO»v^#-^ny>j» 

a^ur & * ^ Mk-a-^ * 1 1- z>m^®m 9 v % >i<m&mm * l 
v^*\ mT-mm ? v * ;vm^^<t 90s l v> 0 

(A- a) ri><b (A-f) OifT*<>««l#J: 0^R-e**jflC^<5» (A-b) , ( 
A-f) 0^#tfJtv», OTIC (A-b) , (A-f) OigA^&Ko^T 

yxWh^li^ r (A-b) &] 

(A-b) m*. if i?ij)\'n&K£ *)'&bti%>¥ 

[0 0 5 5] 

*>£v> 0 7^-;vS^Lttt*S7;V^x;H [CH 2 =C (R) -R' ;R 

teymxitRmm. 1-20 ommm, r • immm. 1-20 o%«36t?* o > r 
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^-v: 30/ 



[R' -C (R) =C (R) -R' ; Ri*7mXte%tm%Ll-2 0©t» R 
' tt£U$8c l - 2 0 <D^m&x*$> 0 ^ ~o©Rgt<iizo(7)R' t±2v^cpg— 

ififcl~2 0«?*«*a:LTttift*»[l-2 OOTA'^i, Ritm6~2 0 0 
[0 0 5 6] 
[0 0 5 7] 

yjh^o^j fitffl x. ii\ -f v 7° v v , tf ^ V ix > , * 5? j. > 

[0 0 5 8] 
[0 0 5 9] 
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r (A-f ) &] 

(A-f ) W£«^|-Anf^^>^ bis lMWf- 
[0 0 6 0] 

mmfcZtift^fiK Mz.&— $5$; (11) &&v>ii (12) ^^$tL^,^<7)^ 

H 2 C = C (Rl7) -R21-0-M+ (1 1) 
(^, R 17 > M+(±±fBlC|WIDo R 21 liMtl~2 0O2lWtlItli 

H 2 C = C (Rl7) -R22-c (0) 0"M+ (12) 
(^4>> R 17 > M+«±fetc|l|Co R 22 «iimfr£\ $£{i^i?|fcl~2 0<£>2 

[0 0 6 1] 

;i/x-7;H«T'J n^y7^n-;viot ; 7'JiV7x;-;k 7'JnJrv7 
x;- r frlr — 7 x. J - ;vtt7XM*il ; io->)> t*-> 1/ 
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& o 

[0 0 6 2] 

v^-^A-r^-^, tf'j^A'ft^ *vy&j-t>, &£Zf 4^T>^e^^A 
is j: ere; ^ f - ;nf ^ y V— a * >%&*^f <b 0£l<w:?-h;*a4* 

[0 0 6 3] 

fftKiii. o~i. 2^i-e&& 0 

[0 0 6 4] 

^ f ;H y 7f ;^ 1> >f ^7- h >f M ; ^ ^ / - :c*y-/K -fu^y 

<z>~ h v ; Hflt^/n*©.*..* t ; ^ v > * - 

5 Kn ^;i/T-t F75 Kf©T5 K^&Jfc ; v> W^^rv K^OXJV 

JVAT? b% y^f-;V7-feb75 h\ A^f^W^*V7^f 1 J7^ h\ T 
0~l 5 or, iDffiKttlfi-lOOWSo 
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[0 0 6 5] 
[0 0 6 6] 

^ + y 7 - 1 * ;V**^r 1/- hT-^^COft^ lC|tlE#T^^ - 

[0 0 6 7] 

v^^y7xt>^t/^ixxf^^?lij|itBr»^I.W« 
co#v^;l^sK^rvV- h7xt>*ffiv^C t^J: Lv> 0 
7fcf%3fefr £> t ;v ^ ~ ;w^^^m-^v# 

i mm-r & e- ;i^fi^#* <b - 1 & m^$> , mr km^-t & 

(A-g) i-YVVA* h^yK^i^^i^ffl?^ mtTV )V<D&7 
[0 0 6 8] 

(A-h) 7'JMvv7^- h^(7)T;i"7--;^^-r y vr^- Mfc^ti 

[0 0 6 9] 

(A-i) 7?VWn'; i 9 ^ 7 x a ^ > 

[0 0 7 0] 

(a- j ) t ? v )\'M^<DT)i<*-)i<m^m*)i'tf>M*Mmmnjf&-rKm 

[0 0 7 1] 

(A-k) 7jcm^^^rl-^» e -;WfcS/$-#:^ ^yy7^-M^I(OT 
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, ix.(fl O-^^f-ty-^ 5-^-tr/-;K T^i/T^^-^i ? & 
[0 0 7 2] 

ffflt^ii:^^, bHl/>^yy7^-F> 4, 4' -^7x 

^V^^y^yvT^-K ^Wf;vy^fyy7^-b> ^y'Jpy^ 
y y 7 ^ - b ^ y 'J V > yM y y 7 ^ - K 1, 5-t7^^yMyy 
7*-K 7jtiHbv7i-;i^ * >5M y vT^- K TkfS'fb h ;W V> iM y 
v7*-K TKt'f^ y 'J 1/ y ^-f y y 7 - h > >f V*n>^V'>7*-> 

2l^ffflt^it^t^ 0 ^:7 , n7Hyy7^-^f 
[0 0 7 3] 

Xt)1rCtifzmim3i*!kfr1rfc#>Mt, ^Jilf^WfI/yyMyy7^- 
h > TMMtV 7x-^^y^ym- h ^<o^#lRSr^r L & v> v ^ y v T 

(B) iSitf (A-g) ~ (A-j) O^^JBv*&*lfc**^fc< fc *> lfl 

[0 0 7 4] 

(B-a) 7y*;H^(a e-^i^^^f-Sii:, flUxtfrgBO 

(is) fcs&jf&fta ^f-^^m^-ft^r^^-^sfcTicafe** 

H 2 C = C (Rl4) -R15-R16-OH (15) 
(ft*. R 14 . R 1 ^ Rl6(i±fatC^C) 
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Wite \z tiS^fS^ *HW & £ ti#r * J v - <0 RJC&»T« . * 2 o >=e y v 
[0 0 7 5] 

(B-b) 'J if>^7y*;H^:i 0 ^Ml^f^MtSI^:, fi^ 
[0 0 7 6] 

(B-c) ix.lffl¥5 -2 6 2 8 0 8 IZtfZ tl&fcW&tttfV W7 J 
[0 0 7 7] 

(B-d) ^iJx.(^#M I P6-2 3 9 9 1 2. #if 8-2 8 3 3 1 OKj^Sft. 
[0 0 7 8] 

(B - e) ^iJx.(f#r?S¥6 - 116 3 12 &c^c£*t;g> £ -9 &T/l'3-JM8&j§ 
[0 0 7 9] 

(B - f ) fHx.tf#0H 3 F4- 1 3 2 7 0 64^$*Li5±H^, KJfc 
[0 0 8 0] 

(B-g) ^teOi*v\K*-^n^j&£-«:^fc< fcfe lfltt*^-^ 
M^K. -«5*; (16) Jw^f^tL-Si^^TKBI^tr^ri-S^c^t*^-^ 

M+C- (Rl8) (Rl9) -R20-QH (16) 
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Rl8. Rl9, R20, MLtlBfcHi:) 
R18, Rl9om^HR3llffcLTtt. -C0 2 R ^ -C (O) R 

(trim , -CON (R2) (7 5 K3fe) > -COSR (^^ir^S) . 
-CN (-h'J;Vi) > -N0 2 (-hni) f^flf^S^ -co 2 R. - 
C (O) R&Xtf-CNifi&Ktfr* LV> 0 @&^R ttKXSfc 1 ~ 2 0 <DT 

&«9 % iff L< {iRHifcl ~ 1 0<DT)V*)V&$> L < Ii7ii^*i, 
[0 0 8 1] 

(B-h) R£tt(0i|v^f-^ny>^^/J?^ < i«--f&tf~;w¥> 
[0 0 8 2] 

(B - i) Rfo&<Dfc\t*&m-^uy>m&*&it< s ti> lift^fc^^l 
M&feK. WjitfHteS; (1 7) &&W*l 8K^$ft;&£-9fc;!kBfc&*#'r& 

HO-R 21 -0-M+ (17) 

(5£4», R21^3J:OTVI+{»fatc|WIC) 
HO-R22-C (O) O-M+ (18) 

0**, R^£J:tfM+ttl»SBfcRC) 

m+. KB0kft, mmm^^xiz (A-f) co^T'^^^o-t^-r*0 

(B-j) y e>^7v*;H^a o e-^m^fc-S-j&'tfcig^ 

o 

[0 0 8 3] 
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H2C = C (Rl4) -R21-OH (19) 
±|B-*fc* (1 9) ^^tL&ft^fcLTIi^F^IRjg^tLarv^ A^ s # 

[0 0 8 4] 

*»WCtt (B-a) ~ (B-e) RXf (B-j) «fc 9 &7kM«£*$>Vr& 
[0 0 8 5] 

(B-f) (B-i) izWfhtLZ J:^*RJottoHi^ift#-^n^>j|S 

liAny W ;v * - -Mb-&* * ffl&ftl 1" * JK^W 9 v * 2 t 

[0 0 8 6] 

(B-a) tf>t> (B-j) O^jft^^Oft^T? J: 
(B-b) . (B-i) 0^»tLv> c 
«tFny'j ^aMWMfrfrtt (II) i:ov>t> > 

(B) ^<^H KDy'J^f^i: LTte, (A) jS^OT^-ZHk 

(i\ — (2 2) ttzit (2 3) -e*$*L*jj|^i; vnJe-9-> ; 

R23 3 S i O- [S i (R23) 2 0] a - [S i (H) (R24) 0 ] b ~ CS i (R 

24) (r25) O] r Si R23 3 (2 2) 

HR23 2 s i O- [S i (R23) 2 q] a - [S i (H) (R24) q] b ~ [Si ( 
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R24) (R25) O] C -Si R23 2 H (2 3) 
(5£4», R23^3j:t>*R24(i^^ri~ 6 o r ;v^;v^ ifc»± x -7ai^;l/*, R 
25 ii#t55t^ 1 ~ 1 0OT;i^;Vg$£f±T7;i^;i/S£^-fo aiiO^a^lO 
0, bf*2^b^l00> cfiO^c^lOO ^mtz-fm.Wi^^o ) 
-8b£ (2 4) •C^JiSS^n^tv; 
[0 0 8 7] 

[it 7] 



R 26 H R 27 

■(^iO) d -(^0) e -(^0) f - 
R 26 R 27 R 28 



(24) 



(;£*> R 2 6fe < j:^R27(±^|§ : i~6 0T;V^;V^> tfc<±, 7x-;H, R 

28ti^^ci ~ i oor;v^;Hif;fi77;^;vS*^to d«0^d^8. 
e 2 ±£ e ±S 1 0 , fli0^f^8 OfiEgte^ U 3 ^ d + e + f ^ 1 0 £ 
»fe-To ) 

[0 0 8 8] 

^^-r^TIB-^ (2 5) . (2 6) T*it£*L&§Itfcvn^>^ ( 
2 7) , (2 8) ■emZti&nVii'U t Lv> 0 
(CH 3 ) 3 S i O- [S i (H) (CH 3 ) O] g - [S i (C 6 H 5 ) 2 0] h~ S 
i (CH 3 ) 3 (2 5) 

(CH 3 ) 3 S i O- [S i (H) (CH 3 ) O] g - [S i (CH 3 ) lCH 2 C ( 
H) (R24) c 6 H 5 { O] h -S i (CH 3 ) 3 (2 6) 

(:£*, R^liy^mtfzit^^^&^-to gli2^g^l00, hliOsSh^ 
1 0 0 (DmWi^-to C6H 5 ii7x^;i/i^gt 0 ) 
[0 0 8 9] 
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39/ 



H <p 6 H 5 
(^0) r (S»0)j 
CH 3 OqHq 



(27) 



I I ° 
- (SiOMSiCty 

CH3 CH2CHC6H5 



> 2 m&±.<v T &1S5HMb^ KM U -*b5; (22 

) #><b (2 8) ^^^tKny^HttMi^, ^/S^^^-glScot K 

&o ^4'lc21@m_h<7)T;V'^-;v^^^-r^'fb^-tft Lt(i, #seo*<o*ffl 
v^it^l&o«ft&*5)tf, 1, 4-^>^v?^>, 1, 

1, e-^y^v^^, 1, 7-*>t?*Jjl>, 1, 1 

, 9 -Tij ^^ym^Mky^myhit&m, o, o' -^7V;nf77xy-;i/A 

, 3, 3' -i^7 'J 7 x y - ;UAf Oi-f ;V^t, v7'J;V7^1/ 

- h > y7'J;WV7^l/-f, > V T 'J ;V h V ^ 'J 7— b „ f h57V;Hfn 

[0 0 9 0] 

-LIB— ISsS; (2 2) (2 8) KTpLtzi&MAO* Kn->V /Hfe^tfrtfrfr* 
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40/ 



[0 0 9 1] 

[ft 9] 



H V CH 3 



r(osi)n-Q 



I /CH 3 
J 



»VCH 3 

p-(SiO) n ~ 
(CH2) m — 




H^CHa 
p-(SiO) n " 




^ H ^ Ch3 



H V CH 3 



r(° Si )n-Q 




00 



« >V CH 3 
II ^P-(SiO) n - 



( n 142 ~4 (D^t ml*5 ~1 O <DWB0 

« (C) tKnyiJMfcWi:^r» 

tttotowii, *#69 k^i- mfte^m> r;v 
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\£=.)V^yu^y^ |Mx.J2\ P t n (V iMe 2 S i OS iMe 2 V i) n. 
Pt ( (MeViSiO) 4) m l ; fi^-**^ |Mx.f£. P t (PP 

h 3 ) 4 . Pt (pb 113)4} ;fii-*x77^fM ifl!l;ii;r> p t CP (o 

Ph) 3] 4, Pt CP (OBu) 3] 4 (jfctK Mel^f;H> Buiirf;H 
% Vii±lf-;l^ Phli7x-;H^U n , mliSJE&fc^-*-) , Pt (a 
c a c) 2> As h b y b Oftm&WFsg 3 1 5 9 6 0 1RZF3 1 5 9 6 6 

2-%WmW* KmmZtlfz&&-mt7kmm&fc. tm:L amoreauxk 
0^i#^3 2 2 0 9 7 2^§§#IB#4'^ffim$tL/;fi#T;vr?9- MijfeS*>^ 

[0 0 9 2] 

*^ e^b^m^-O^^Mi: Ltli, RhCl (PPh 3 ) 3, RhCl 
3, Rh/Al 2 0 3 . R11CI3. IrCl 3 . F e C 1 3 > A 1 C 1 3, PdCl 2 

• 2H 2 o, n i c 1 2> t i c 1 4 , m^mfbtiZo - tih<Dmmiim&xi% 

>fHk e#-h*r.;vyn^f>^ Pt (acac)^f 

$ lv^ 0 mmmt LxamKmrn^^K (a) ^o7;^~;nimo 

1 IZMLX 1 0-l~ 1 0-8mo 1 <Dmmxm^&<7)tf£^o ftt L< (i 1 0-2- 
1 0-6mo 1 ^IfcB-rfflv^^iv^o ffc^ liKn^'JMbill^ — 

0-i^;vm±ffl^&v^#*J:v> o 

<< (d) 

*mm<7> (d) ^-e^^^Ji^icov^r{±, #tc$iMt±£<. 

t LTfi, «ix.(^ft i~i8 o^ni&TO. i*Jtifc3 ~~ 1 8 (oyfmmmmw. 
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tffcfcj: O^WfcM^-ttitf^ ^f7'J>^f^A, 

v^a, m; -y-A N ^w^m^hj^a, 2-^;v^-9->m 

7W>m.*V'y&, * w ^a, 2 -^^;v^^r-9->m^ v * 

^t-T 1 ; ?A N 12-tKn^yXr7 , J>^'J^A, 

U*A, ^f7'J>W> 12-tKo + yXf7T/Ki^ ?*';>BBE 



m^m^mmtLxitrnzmmtte^K muz (a) j&5m ooiim^L 
to.o2 5~5iii(oii-etiu o. 0 5-4tii;ffflnwi 

4: -T £ Statute & H% v» £ t m £ £ o 
<< (E) «5ft1it">i;*» 

, Jfc£®*ri*8 0m2/gJ^Ji<7)^^^5«O^^^« : f Lv> 0 
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7a-A Kv 'J *w 1 o-e$)^ H*rxny>tt©7xny>^ iJfcKH* 
v'J iJ(D lot^4B$y'J *ttII<7)N i p s i 1 ^ri^lf £>*L& 0 iOfctai 
tt"> i r*^«in*i:LT»±#*ciW|Rli4v>^ (A) JS^UO. 1-10 

<<mu&mm}>> 

, jB«ScStt3fc&w, «f#j, vvufrmbM, &m*mmm. **sv&4m± 

[0 0 9 3] 

^fy/, t*^*k iT^^mm, mmmm, 
NM4->v^> »fitt->y*, vtMv 1 ;*, Knv^ k m^^m, ^TfcWBft 
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[0 0 9 4] 

Hiv 1 ;^ kd^f, m*^->7a, mt?-?>, *n> 

[0 0 9 5] 

St:i-&) rt s 5 OmVgJJli, sffiflf 5 0-4 0 OmVg, ffJKlilOO- 
3 0 Om2/gSIO»*t<Ov'; *^1f 

[0 0 9 6] 
[0 0 9 7] 
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^-v: 45/ 



, # -fu ^7 ;i^>M> * 7° y >m, V >Tii 9 * y 

>au 5u^f>E /N°;v^^>-m^ ^f7'j>», ^>m. *i"t>wm<o 

f i/>7^^r^x-f /Hist * t- )v *>&m 7;i/3- /USSfc^* r ;m t, -e^i 

<^M&3»JO*a.34ti:, ^^>^A^LT, 0. 1~2 0M%<D$SB 

[0 0 9 8] 
[0 0 9 9] 
[0 10 0] 
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*^fc»««^©^«l»*«rJI8fip-r*»*^tt, Jfc^®*^3&*l. 5m2 
/gJ£JLL5 OmVg^TO^O^iK, 2m2/g£JUh5 OmVgW 
55»-«P*t<, 2. 4 m2/ g ^± 5 0 mV g J^T^ S i ^ i L < , 3mVg 
JSLt 5 0 mVgMT^tfJ tv^o Jfc^iSflW* 1 . 5 mVg^M^CIi 

[0 10 1] 

Jfc*®8t<3fefcM\ UJ IS K 5 10 1 KiHUTfirfc 

) lci4iStt*v^ 0 «85£«#*: LTWU A#»f^»ojfc^®8ta!£3& S S 
-10 Oltiv^o^f Lv^ 0 
[0 10 2] 

5 m V g m.h<7)m®Rm* ;V v * A WrMMMX 9 s A 4r«L*<£fr*& , 
[0 10 3] 

*fr£ 5- 1 0 0 0 m*$|5^$£H-e^ffl1-^>C0Wf L < , 2 0-5 0 0 

mmxmm-rzv&z l<, 4 0-3 0 om*^iEHT^jBt-&<^*# 



WiE# 2003-3068660 



#M 2002-221373 1- S J \ 47/ 

[0 10 4] 

iOiH^^ (JaT/^->fcv^)'»H J$fcffi56tt$*L*v>j&*, 
I"*UBtt7 4 9-0««fS*J (CMC) £©*3*LTV>;&J:3fc, li^lm 
mJ^T\ *F£ L < fi 5 0 0 // mlT, ICffi t < 14 2 0 0 ju mJ^T^iif^ 

/cm3j^Tt^^ft^^#^fflv^i fctflft L<> MfcttO. 5g/cm3 
JITF^fc*IR^*£#fcffiv>* £ burnt 
[0 10 5] 

;Vi>—><DM:ftmb LT, y 7 > t LT f f fttlo > 7 ^ K 
HiIfKDt>^r7^f, **7^/^->tUH«iiW*;v->, ft 

8. EMERSON&CUMINGlWMI 
CRO BALLOON, PITTSBURGE CORN I NGIOCELA 
MIC GLASSMODULES> 3MSOGLASS BUBBLES, y 
V *^V->atM^Q-CEL, ^i-k^VMlOE-SPHER 
ES, 77^77 ya^lz-yt Lt, P F AMARKET I NGlOC E RO 
SPHERES, FILLITE U. S. AH^FILLITE, T/l/5"*v* 
LTBS^nmxm^BW, y>3^7A;V->atZ I RCOAS^)H 
OLLOW ZIRCONIUM SPHEES, *-^y^V->J:Lt^l 
ft#»^*^7x7, GENERAL TECHNOLOGIES!*-^ 

[0 10 6] 
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[0 10 7] 

wucarmphenol IC MICROBALLOONS, 
x^y;N>->t LTEMER S ON&CUM I NGI^ECCOSPHER 
E S, If^>->tLTEMERSON&CUMINGlOECCOSPHE 
RES VF-O, t9>^->fc UDOW CHEMI CALlOSAR 
AN MICROSPHERES, H^"7 -f 9 J* > h^O^^ */*>"fe/l\ 
MJ^iggg&Ovy^hW ^n^7xT, *''JXfVW^->^UARCO 
POL YMER S^CODYL I TE EXPANDABLE POLYSTY 
RENE, BASF WYANDOTEI© EXPANDABLE POLY 
STYRENE BEADS, WXSLX*l'>-T 9 'J ;i/S|A*;v->i:iiH^ 
^AH©SX8 6 3 (P) mjE$tLTv^ 0 
[0 10 8] 

[0 10 9] 

^ ffJKfiO. 1-5 HfcEP* L<«i0. 1 - 3 03&tf>fKfflTM£ffiT* 
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0flx.J^ W+frV* W K v^7^;i/"7* K V (2-^ 

<£>* 0i j r/v* a— /k^o^x/ms ; b'j^vy>^7x->, h; - ?* 
/K *°'Jfh7p!f v>^'J 3-/h$o4o;:i>-t-/1'# i ; ^--/i^-rti^* 01 ;^. 

vnTM^M ; t/ty>», TytVE T-&U>WL> 7 9 frW&<0 2ft%,WLt 
l/y^'j n-;K vVntfi/y^y n«-;i/^02«T;v=i-;v^t>#e>tL^>^'; 

[0 110] 

^^•^¥Wi5 0 0-1 5 0 0 0^M^#T«&&^5>^Wii2iJti> ^ 
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[0111] 

±m^fr^°sMM<Dm.^&)fr : ?-miz. 500-15000 tumLfztf, $? 
JKinoo-iooo o-e&*K i WiKfii o o o-8 o o o-c&& 

[0 112] 

^mmimm^mmmmM^mm^t-rwu.mmm^m (usp44H37o 

> #P?Pg 5 9-6 2 0 7, #<Zr¥ 5- 5 8 0 0 5, #PS¥ 1-313522, U 
SP5010166) lZXftmZti2>tztb*%Wl<DBK)fcte£ Lv* 0 

m-l 9 9 9^1 OB^M) o gflft, 'fte^^i: LTV t*>^7^*;HM 
[0 113] 

S^f^^Lv^ 1. 7Wi <9$?£ L<, 1. 6mT^&:fc£f£ L<, 1 
. 5JJHT^'b^L<^ 1. 4JrF«K#f£L<, 1. 3J^T^ft^>0t 

[0 114] 
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[0 115] 

* £ i ft. h WOM it, £ B# £E£~r & - *> Wfg-e ab * o 
[0 1 16] 

U^ML-C5-l 5 0fi*g&. $ff L<1±1 0-1 2 011^, $?>WiL< 
{±2 0-1 0 0£*SUt?*& o 5£*tt*»-COTia*Ii: ttoM* s Mt* 

< & 0 . 15 oit^^ix.^ tmmvmmkm^fct&o 

[0 117] 

Jiffies £9&T^M#JJ2Wc^ ^H^tci3V>T(±, 

v MbRJEWtB & r ;v - & v> t± r - & ^rl&ft^a^f 

Bf K {± n K n v i; /Hfrg^fffc^ (I I) cos i-HiitKny'j Mtm&K 

[0 118] 
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W#^$ftLv^ 0 Kfc&^Mtt^iDMrfcffltLXtel-tt-Ty, 4-tf 
^l/i^U^-feV. gf^T'^K 1, l-^T*trh^rV-2-7 P n^> > 1- 

[0 119] 

— 2u ^IMHRjWft^O^JniJIli, tT^;^m^# (I) ^Kny'j;v 
afc^t-f t-&*f (II) totKny'j MbHS K X & 3 ^ctg WSMJtfllji * 

ta*F»*fcfco;fc»£\ HKny'JiVi^MIl (II) OS i -H3fe*4R 
S&^f^Mfc^O/Ff^n* totKnv'J MtRJfc K £ *) W9t £ fix 1 £ 
if - ;v^*^# ( I ) i & 3 #7C^1»5£oB/&^35# & & £ t £ o 
[0 12 0] 

Ba&teftffi^frfr* tt * - ^M-frfr ( I ) 10 0 Sglfl ^ttO. 1-10 
Ottffi, $fi£L<fi0. 5~7 0S*£ik #fct± 1 ~ 5 0 3JKPfflv>& i t ** 

<i&M> 

^ ff=^c?-;K I^T^K BfcSfcT$>W »ny;v/fox^t^i 

<ffift14iaSE3J> 
[0 12 1] 
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Ubi o] 




HC=C 



C — OH 



R 



b 



> — 2 1 1 -y^nA^ty-jK 3, 5-v^f-;v- 

3 - ^ f 1 - Adpy > - 3 - t-^K 
1 3 — ;K 2 — 3 2 — * — /K 3 — * 

^-;v- 1 3 -^-;M^&if £>*i& 0 

[0 12 2] 

[0 12 3] 
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[ft 1 1 1 

HC=C — C=C — R e 

R c R d 

<0&ft7fc*&-C* >K R c > R d > R e ORft«a2~6t|)^ 0 fcfiU 

tuv^o ) -e^^tL^^v — r wt^tr, 

[0 12 4] 

Hfci 2] 




(5£f, Rf, Rg, Rh(±, R— ifcliRfcoT, 1 - 1 0 O^flSic** 

[0 12 5] 
Hfcl 3] 
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nit, 1-1 OOli^it, ) X-TfiZti&tfV yn^f>M!| 

[0 12 6] 
[ftl 4] 




flWbttWaES!o«ffl*i:Lri±, (A) (B) K55-ffc1-& 

i:WLt, 2 - 1 0 0 0 0^;i/^*(7)|IH"efflv^ i biflfrt L^ Q 

( I ) ttKnvy (II) i oWtac&Sr* U < R« 
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7>> ^f^KyyrA h'j^fiM h^y^7>, n-^e;H 
Vy F^yy?>fW7;^;v7;V3^yy7>l; *^W>fy^n^* 
->~>^y > 'J 'f yyn^y ^yy7 7f ot;^^^ y/n^y^yv 

7>U'-;vh'J^F^yv7y, fcfxwPvy f-;vy Kyy^'A tf~;vhij 
x^yy7>> y -y ^^ , jn^^t^ry'/Dlf;MW^ b^vv^y, 
y -7^n^f;^^y7'ne;Mf;vf 'J .x h ^yy^ >^<7>fcf — )\<WFf&fo& 
^ v 7 ; v 'J n - y *7 - *S ; * V y n >m&&mf hti&o 
[0 12 7] 

-etKb^cftr^^T-^^Jc^^rv^ (y*) r^V/i^ -fVvT^-b* 
, yyvT^y-f^ #;w^y-|^ T^/S, ^^^^M, *;l/^y 

*>7*- ^T^n^yy^ylii: LTte. r ->f VvT^- b^n vf 

V y h^>y5>, 7 - >f V y 7^ - f f 'J x f y 7 7- 

^f^y^ h^vvy y^o-f y y7*- Fi^y7>i, MyyTj*y- 
h^&^-t&T^^yy 9 >US£: LTJ3u h'J^ ( b V y h ^ryy'J )V) 4v 
->n 1/- Ff^^yy7^ l/-fy7>i ; 7^/Mfn7JV3*yy7 
LTl*. r -T^yy°nt';i/bi;^ h^rvv^y. y -75y7°ntf;H 
'Jx^yy^y, 7 -7^7'De;Mf;Vy^f^yy7y, 7-7^/7' 
n^Mf^y'ib^fyy^y, N- (jff-75 ^Xf;!/) _ 7 _ T 5 y 7°n fcf 
;VHJ>Ryy 7 y, N- (^-757x^1/) - y - 7 5. y y'u k?;i/y 
9 J* f^ryy^'A N- (/3 —7 < y xf-;V) - y - 7 < J y°n tf;V > 1; i > 
•>y7y, N— {p-y\ J 3-f>V) - y -75 y y°nfcf;V;>< fjVyx h^yy 

^y. 7-^y^f Ky°nvf;vhi; y h^vv^y. N-y ;i/- 7 -r ^ y y° 

nkT;VH;y f^yy^y, N-^y y - 7 ^ J 7u Y >J y Y^i/i/ 
J y. N- lfiM> V)l>- 7 — T ^ y 7°n tf ;v b'Jx h^Vy7yf<075 y 

iMy7yi ; y ^•/bg&^ar^^yyvyiKfc ttii, 7 -y;v 
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b ->7 y MMv 7 >I ; ij )V^^^)vm^-f- 

§7^3^yy7>ifcUli, |S - * ;V*'^r y xf ;l/ > 'J x f ^ y y 7 V, p 
-*;V^yxf;i/7xx;l/k*^ ( 2 -7 h * h 3r v) v^>\ N— /? — ( 
77 v ^ 757 -x^^- y-75//ntf;i/f'j7 h ^ v *s y ^^<D 
*myy7>l ; ^OT ? >St:ttl)7;V3^yy7>it Ltfi, 7 
nnyn tf;w M; * Kyy7>^nr^fy7 >^7^tf <b*t&o 
[0 12 8] 

, 7^y'JMty 1 Jn-y > y 'J Mt'f Jxxr^fi y7 >* ^'J 
[0 12 9] 

i± 7^ 'J ;Vi^ttl»7^3^y ->7 «J: Lv^ 0 

\zM?m*)fcm7Fir2>t, i^yl^t^7^n^i/y7yiiLt(i, 7- 
^'JyF^yynt';Mfji/y^ ^yy7>> 7 -^U v K^y 7°n tf;i/ h 1; 
n^yy7>> 7-^'JyK^y7'nt>|>'jxI>Jfyy7> > (3, 4 
9 ^^'^b^Vy^^A 0- (3, 4-^^°^ 

vv^n^^rv;V) xf;VfiJxf^yy7>, y -y' l Jy^yyDt 1 Wf 
;VyMV7 P n^y^yy7>f^ (^^) T ? } ) ^S^lTl"^ 7 ^ 3 ^ y y 7 
v^tLTfi, y-^^^Vn^rv'T'ntr^h 'J^ f^yy7>> y-***V 
n^y7°nii>hijxh^yy7y, y-7^ijn^fy "7'n b'J^ h v 
7>\ y - 77'Jn^y7°nt';Vh 'JxKyy7A ^^J"jD^y^f;Vf 
'J^h^yy7^ 7 ^ 7 V a ^y^ f ij x h Jpyy 7 y, 77Vn^y7 
h V 7 ^yy7A 7^ 'J n ^ y 7 f ;H 'J x h ^ y y 7 >f tf ^ 
& 0 ittf>(i^-efflv^T^ J: <, i7t2®J^±^#fflLT^ <fc^ 0 
[0 13 0] 
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[0 13 1] 
[0 13 2] 

±ib^14#^J(±. e-^m*^ ( i ) 1 0 OMflSKMLT. 0. 0 1 

1 ~ 1 OM«Pt?*0> M^0*L<(iO. 5 ~ 5S*S&TNfc&o 
[0 13 3] 

(I) tliKny'j;HMM% (II) liffiftOW^JS 
Jt^ s 5~0. 2 0$Effl&::&&£ L<. ££>IC. 2. 5-0. 4-e&&.T 

[0 13 4] 



ffiSE# 2003-3068660 



!j|jj2 0 0 2 - 2 2 1 3 7 3 ^ : 59/ 

[0 13 5] 
[0 13 6] 

*»wui5v>T, mikmaj&vti*ffi&b-$it&mKte, 3 o°cm±i 0 o°c*it 

[0 13 7] 

ttz, *§&wfc&^xi^ m4t&m.mw* 3 o°cj^_hi 0 0 x;&ffi<num.x*ffi, 

**t?S*o t*fet»«IHO*ftttaj9y»«r, WffiJSB (RIM, LIMf) m 

<<ffl^>> 

^> i&f&flc, t«i?ffl^*;fr/^ 7^va, sas*r*k 
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[0 13 8] 

;iy*z/ s m>WM>*v*y. ^f^77 5A, 

fiH&fc 3i5W>c§ttiLP">-">uft^««fe«»ffl 

mm^Afrm-x^ Mbmrnvm*^ m&mmjtm**. mmmm® 
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• • 

t^^^v-fCfitHo -S-Oflfe, 7?K 

[0 13 9] 
[HifeW] 

[0 14 0] 
[0 14 1] 

^T-fi^Jfc) J tiU W-5x-v3>^nvh^7^- (GPC) 

(s h o d e x GPC K-8 0 4;Hg^nm 
IS) , GPC»ItU^nn^AS:fflv^ 0 
[0 14 2] 

(mm i ) 

tm y>^7f#i<7)2 5 0 L^*:CuBr (1. 11kg) 

Kmm^^Mmw^Ltzo rth-yv* (5.0kg) £irax.. v>*- 
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6 kg) , 'J ;Vfxf;V (9. 5 kg) > U >M8M > 3rvo^-;l/ (7. 
8kg) 2fctf2, 5-^yn*T^tfV»yj-^ (3. 0 9kg) fcT-bf- 
HJ;V (5.0kg) WiB^&flDx^ ^C7 0tf3 0MPLf;o - 

* W*& Lfco RJ&fe* fV7r/ U Aft 7 0 ^ <b 8 0 VmSF?** 

4 ftmffct- 8 0 'Cc^cJET. 2jnfrf**M-* ci t k x u *aSo^yv^, T-tr h 

-h'J^Ij|UoI»7-bb-f'J^ (2 9. 9kg), 1, 7-** 
^i?x> (2 8. 4kg), hV75V (4 4 6 g) ZmiMLX 6ftm$m*ffi. 

ntz 0 m&yo* 8 o wmsr. mmMm-rz - 1 k<£ r * b - h u ;w *s 

jfcOl, 7 «*&L;fco *HI*^h^> (12 0k 
g) *jjpx.> £-£#&i§#$-£fco fi^ttm^^OHftSHfc^?* ( 
HAYWARDls <^mMMl\Ml fxm) K£t)Z>MLtz 0 a -7- K 

5 0 0 S H (mfn^M : 1 0 0 tftKWLt 2 m*fI5) > ^3-7 
-K7 0 0 S LffiM^S : *M^#: 1 0 0 MHBK** It 2 fifigfc) L 

, **ft#«<fr*r*#8MCT (m*^E6%) -ei 2 or. 2^riMij|L^ 
o s^»^o>p^s:^aibfco %^«iu *m^-#^#^o *fi^^i 

8 Ottl 2HfWijnMif (WEftl Otor rJJlT) i9*m^# 
[0 14 3] 

*a^^>^> 1 o oiii5i:WLti o osaw) > ^ 3- 

7-K500SH (mwit^M : 1 0 0 Mg&fcSt LT 2 MSB) , * 

3-7-K7 0 0 S LttfDft^tt : 1 0 0 mfiSBK** LT 2 fi*£G) , K 

K7Jty->U^BMkKfjyW (IrganoxlOlO; f/U^^^r'Jt 

^5*^x0. 05 sis) zmnu at*sa*a^^^#BB^T (b***jR6% 

'J;v§xf;K 7^'JWh^rvxf^) <Z>#M-£# [PI] &#£o 
[0 14 4] 
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